Recently, the numbers of jewelry/accessories buying via the Internet are increasing, especially for young people. They often have difficulty deciding what kinds of jewelry/accessories, because there are many kinds of jewelry/accessories to choose from. Consulting service to support decisions is required for these matters. In this paper, a questionnaire investigation is executed for the purchasing on-line network, used for jewelry/accessory purchasing in order to get instructions for an on-line network consulting service. Nearly 500 sample data are collected. In this research, we construct the model utilizing Bayesian Network and causal relationship is sequentially chained by the characteristic of customer, the purchase budget and the accessory type. We analyzed them by sensitivity analysis and log odds ratio was also calculated. Hypothesis testing result was compared with this one. The method to utilize log odds ratio in the sensitivity analysis under the Bayesian Network proved to be sensitive and useful. This method would be applicable in many Bayesian Network analyses. These are utilized for constructing a much more effective and useful on-line network consulting service.
Introduction
Owing to the prevailing Internet, new businesses such as jewelry selling via Internet with on-line consultation, what kind of jewelry/accessory for gift purchasers would be better to choose, is becoming a big trend. Purchasers via Internet have various purchasing patterns and they may have significant relationship with their characteristics and the circumstances they are in. Therefore, if we can make clear the relationship between these, we would be able to make a much more effective marketing plan and execute efficient sales promotion for each of them.
For these purposes, we created a questionnaire investigation of jewelry/accessory purchasing. In recent years, Bayesian Network is highlighted because it has the following good characteristics (Neapolitan, 2004) . ・Structural Equation Modeling requires normal distribution to the data in the analysis. Therefore it has a limitation in making analysis. But Bayesian Network does not require specific distribution type to the data. It can handle any distribution type. ・It can handle the data which include partial data.
・Expert's know-how can be reflected in building Bayesian Network model. ・Sensitivity analysis can be easily executed by settling evidence. We can estimate and predict the prospective purchaser by that analysis. ・It is a probability model having network structure. Related items are connected with directional link. Therefore understanding becomes easy by its visual chart.
In this research, it is suitable to utilize Bayesian Network to analyze jewelry / accessory purchasing because each variable does not necessarily have normal distribution. Reviewing past researches, there are some related researches as follows. Takahashi et al. (2008) made analysis for the future home energy utilizing Bayesian Network. Tsuji et al. (2008) made analysis concerning preference mining on future home energy consumption.
www.ccsenet.org/ibr
International Business Research Vol. 9, No. 1; 2016 There are some papers concerning purchase behavior in the shop (Tatsuoka et al., 2008a; Tatsuoka et al., 2008b ). But we can hardly see the analysis concerning jewelry / accessory purchasing utilizing Bayesian Network.
In this paper, a questionnaire investigation is executed for on-line network jewelry/accessory purchasing in order to get instructions for an on-line network consulting service. These are analyzed by using Bayesian Network.
The analysis utilizing Bayesian Network enabled us to visualize the causal relationship among items. Furthermore, sensitivity analysis combined with odds ratio analysis brought us estimating and predicting the prospective purchaser. Hypothesis testing is executed before Bayesian Network analysis in order to confirm the effectiveness of this new approach.
These are compared and the method to utilize log odds ratio in the sensitivity analysis under the Bayesian Network proved to be sensitive and useful. This method would be applicable in many Bayesian Network analyses.
The rest of the paper is organized as follows. Outline of questionnaire research is stated in section 2. In section 3, Hypothesis testing is executed. In section 4, Bayesian Network analysis is executed which is followed by the sensitivity analysis in section 5. Section 6 is a summary.
Outline of Questionnaire Research and Examinees

Outline of Questionnaire Research
Outline of questionnaire research is as follows. Questionnaire results are analyzed in three methods. First, analysis by Cross Tabulation is executed in 3 in order to confirm hypotheses. Second, analysis by Bayesian Network is executed in 4 in order to clarify and visualize the causal relationship among the items. Third, analysis by sensitivity analysis is executed in 5 in order to predict the prospective purchaser as is shown in Table 1 . 
Hypothesis Testing
Fundamental Ideas for Hypotheses
We set 15 Themes as follows. These are extracted from the experience of the professionals. 
The Results of Statistical Hypothesis Testing
The results of statistical hypothesis testing are as follows.
Theme 1. Female esteems coupon much better than male does.
Null hypothesis: Female esteems coupon as male does. The hypothesis is rejected with 5% significance level.
Therefore it can be said that "Female esteems coupon much better than male does".
Shop owner has an impression that many women respond to the promotion or campaign of coupon.
It is only women to inquire about campaign of coupon. Women seek the best timing to buy, while men often buy the goods when they need, whether the campaign is held or not. Now, from the theme 2, we only show the results.
Theme 2. Those who do not make stress upon material or quality have rather low budget amount.
The hypothesis is not rejected.
Theme 3. There is not so much utilization of Internet shopping for the people who like sports and shopping.
The hypothesis is rejected with 9% significance level.
Theme 4. Those who like indoor lifestyle use Internet frequently.
Theme 5. Company employee uses Internet Shopping much more frequently than student or housewife.
The hypothesis is rejected with 1% significance level.
Theme 6. Those who like shopping esteem brand, trend and design.
Theme 7. Budget amount is large when he / she has someone to consult with in making present.
Theme 8. Those who like shopping do not hesitate to consult with sales clerk.
Theme 9. Those who often use Internet shopping live far from urban.
Theme 10. Those who like shopping also like Internet shopping.
Theme 11. Presents from male to female consist of mainly Ring and Necklace, while Pierced Earring and Bracelet from female to female.
Theme 12. Fewer becomes the presenting frequency, as age grows up.
Theme 13. Anxiety about net shopping grows larger as ages become young.
Theme 14. Frequent utilization of Internet does not have direct correlation with the usage of Internet shopping.
Theme 15. Average purchasing amount of money for Internet shopping by mobile is gradually increasing.
The hypothesis not rejected.
Remarks
From the Hypothesis testing, findings are as follows and following contents can be discussed.
/ Shop owner has an impression that many women respond to the promo-tion or campaign of coupon.
It is only women to inquire about campaign of coupon. Women seek the best timing to buy, while men often buy the goods when they need, whether the campaign is held or not.
/ It cannot be said that budget is not necessarily high even though consumers esteem material or quality. In particular, consumers cannot confirm the goods holding at their hands, therefore they confirm the explanation of material or quality at the site. There who like sports and shopping would easily go out and search goods at real shop. It may be considered that they do not think highly of net shop.
/ There is not so much difference in the frequency of using Internet whether those who like indoor lifestyle or not.
Once, there was an image that indoor typed people often use Internet. But nowadays, it became common to use Internet whenever and wherever.
/ It can generally be said that company employee uses Internet shopping much more frequently than student or housewife.
Company employees are accustomed to use Internet and they have hard time to go out shopping while in week days.
Therefore they may use Internet for shopping. Actually, the most frequent access times to Cherish Co. Ltd. are around 21 o'clock. They may be making Internet shopping at home after work.
/ It can generally be said that those who like shopping esteem brand, trend and design. Those who like shopping are accustomed to go shopping and generally have information about brand, trend and design therefore thy have own standard what to buy.
/ Generally, there are few people to consult with sales clerk while shopping. It may be because they hear the request before making present. Sales talk of sales clerk may be backed away at any rate.
/ It is generally assumed that residents in urban area have less need to use Internet because shops are near.
But the actual order number is many for the residents in urban area. It does not depend upon the place where they live but lifestyle and/or hobby may have correlation for the utilization of Internet for shopping.
/ It can generally be said that those who like shopping also like Internet shopping. Internet shopping became popular and it is one of the style of shopping in general.
In particular, those who like shopping may feel convenient in selecting goods as there are so many goods sold in Internet shop.
/ It can generally be said that present from male to female consist of mainly Ring and Necklace, while Pierced earring and Bracelet from female to female.
Necklace is easiest to select when male makes present to female. It is because the strict size information is not required and the feeling of likes and dislikes are not so prominent.
As for Ring, pair ring is often selected by male. Female may buy ring for herself but it is rare to make present to her girlfriend. Pierced earring and Bracelet is not so high therefore it is easy to make present to her girlfriend.
/ It can generally be said that fewer becomes the presenting frequency, as age grows up.
When young (student or 20th), they have a chance to make present on Xmas or birthday. After married and having children, they make present to lover as well as children. When their children grow up, they often lose such a chance.
/ It can generally be said that anxiety about net shopping grows larger as ages become young. Meanwhile, some of the senior found to have less anxiety about net shopping. If they have experience of net shopping, they would feel less anxiety about it. 30th through 40th are under the ages that internet shopping has grown big. Once they have experience of purchasing via Internet and also feel that it is convenient and safe, then the market will grow larger.
/ It can generally be said that frequent utilization of Internet does not have direct correlation with the usage of Internet shopping. The big difference between them is whether it makes payment or not. Usually, Internet is frequently used for inquiry. But it cannot be said that they often make net shopping.
/ When the early stage for purchasing goods via cellular phone, customers generally bought rather cheap products than the case via PC. But nowadays, they became similar in purchasing amount. From now on, purchasing via smart phone would prevail.
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Bayesian Network Analysis
In constructing Bayesian Network, it is required to set an outline of the model reflecting the causal relationship among groups of items. Concept chart in this case is exhibited in Figure 1 .
Figure 1. Node and Parameter
Based on this, model is built as is shown in Figure 2 .
Figure 2. The relationship model
We used BAYONET software (http://www.msi.co.jp/BAYONET/). When plural nodes exist in the same group, it occurs that causal relationship is hard to set a priori. In that case, BAYONET system set the sequence automatically utilizing AIC standard. Node and parameter of Figure 2 are exhibited in Table 2 . Note. "Very important" and "Slightly important" are condensed into one as "Important" in order to decrease node number.
Sensitivity Analysis
Now, let's confirm whether the results of Cross Tabulation and the results of probabilistic inference by Bayesian Network coincide or not. We take up Hypothesis 1 as a case. Posterior probability is calculated by setting evidence as, for example, 1.0. Comparing Prior probability and Posterior probability, we can seek the change and confirm whether the Hypothesis is appropriate or not. In Hypotheses 1, set evidence as 1.0 for the "Male" in the group of "Gender", and also set evidence as 1.0 for the "Important" in the group of "Coupon". Generally, we can obtain more clear result when we set evidence to the contraposition item. We assume that "Female would esteem coupon much better than male does", therefore setting evidence 1.0 to "Male" would be suitable in this case. Table 3 , 4 show the results of this attempt. We examined two cases as stated above. One is setting evidence 1.0 to "Male" and another one is to "Important" for coupon. Odds ratio is also calculated. If the Posterior Probability exceeds Prior Probability, its value exceeds 1.0 and if they are equal, the value becomes 1.0. Therefore odds ratio value makes a kind of a normalized index.
It is clear that female esteems coupon better than male by the result of Hypothesis testing (Hypothesis 1). We can see that female esteems coupon on the change of the probability, though the change is little.
It is often seen that the change of the probability becomes small when the hierarchical data cluster is distant. To this point, reinforcement learning, for example, may be one of an improving method to cope with this. For another improving method is to make shallow the depth of the hierarchy of the model. For another attempt of setting evidence 1.0 to "Male", we can observe that male does not esteem coupon. The value of Posterior Probability slightly decreased. This can also be made much more clear by introducing such as reinforcement learning method. Looking over other parameters, we can find that those who esteem coupon think it important about "Price " and we can also find that those who like shopping, and/or Internet shopping esteem coupon. We can derive the findings from these results that we would be better to focus upon "Female with small budget" while issuing coupon. In this way, we can utilize sensitivity analysis to focus target consumers in marketing.
Conclusion
Jewelry/accessory buying via the Internet is increasing, especially for young people. They often had difficulty deciding what kind of jewelry/accessory, because there were many kinds of jewelry/accessories to choose from. Consulting service to support decision was required for these matters. In this paper, a questionnaire investigation www.ccsenet.org/ibr
International Business Research Vol. 9, No. 1; 2016 was executed for on-line network jewelry/accessory purchasing in order to get instruction for an on-line network consulting service. These were analyzed by using Bayesian network. We analyzed them by sensitivity analysis and log odds ratio was also calculated. Hypothesis testing result was compared with this one. The method to utilize log odds ratio in the sensitivity analysis under the Bayesian Network proved to be sensitive and useful. This method would be applicable in many Bayesian Network analyses. These would be utilized for constructing a much more effective and useful on-line network consulting service. Examining such trials should be traced hereafter. 
